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SUMMARY

. .
Tank tests of a ~ size model of a hypothetical “

flying boat hating anlOdterbody length-besm ratio of 4..7
were made in Langley tank no. 1 to determine the take-of%
and landing stability and the resistance characteristics.

The range of stable trims W& less than that of
models with conventional sf’terbodylength-beam ratios,
but the range of stable positions for the center of
gravity was approximately the sme as that of most models.
The landing stability with the depth of step used in the
tests was satisf’act~ry. The hump trim and resistance
were lower than those f’ormodels with conventional after-
body length-beam ratios.

. . . .. . “ “

,..

.INTRODUCTION “ “

..

In view of th; ~esent interest in the hydrodynamic
characteristics of flying “boatswith long afterbodies,— —

the results of’tank tests of .a”&-size “powereddyn&+c -
10 .

model I&vi% an aft&body langth:beam ratio .of4..7 are
made available:”inthis report~” These data we&e obtained.
a.spart of a recent invqstlgation of”tlleeffect of hull”. length-beam ratio.on the stability and.sprey character- “
Istics. The spray characteristics of the parent model,
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whtch Wd a forebody length-beam ratio of:5.2”and an
afterbody length-beam “ratioof 3.8, have been described
In reference 1.

The tests were made at loadin& comparable to those
for hulls with conventional length-beam ratios. These
loadings correspond to high values of load coeff’lcient
because of the relatively narrow beam of the pqrent model,
but the results are considered indicative of the hydrody-
namic characteristics of hulls with.afterbody lengths -
greater than normal.

. .

,DESCRIPTION OF THE MODEL

Th& model, designated as model 203C-1, was a ~slze
10

model of a flylng boat similar to the Boeing XPBB-1 except
for the form and proportions of the hull. The lines of
the hull and the general arrangement are shown in figures 1
and 2, respectively, and the model particulars are pre-
sented in table I. The model waq .the same as model 203A
described in reference 1 with the following changes: the
length of’the afterbody was Increased 8.5 inches by
Inserting a spacer aft of”the step, and the depth of step
was Increased 0.39 inch by raising the afterbody. The
length of the afterbody therefore was 46.1 inches
(4..7 beams), and the depth of step was 1.2i inches
(i3-percent”beam). -

APPARATUS AND PROCEDURE

The tests were made in Iwwle-Y tank no. 1. whtch is
described in reference 2. .The ~ow~ng apparatua and test
procedures sre described in reference 3.

In order to provide data from which the load on the
water can be approximated, the aerodynamic 11.ftand
pitching moments were determined with the flaps .
deflected 20°. This deflection was used throughout the
remainder of the investigation. The results of the aero-
dynamic tests, with power, are presented in figure 3.
Aerod~andc lift and pitchl.ngmoment coefficients, with
and without power, are presented in figure 4.. The center .
of.moments was at & percent mean aerodynamic chord.



The tfilmlimits of stability and the range of stable
-. .yosl,tlo.nsfor the center of~avlty were detemnlned at

8
rOSS loads Of 61.5 md 81.5 pouiidk ‘(62;oDo””’~a
2,000”pounds, full size) and full power. Take-off runs

were made with fixed elevator defleotJens of Oo, -lOo,~ .
ahd -2@. “ .“.“..

.. . . .

The landing stability was “investigatedat gross.
loads of 61.

3
and 81.5 pounds, positions of the center”af

-mgravi.ty.of.2 L~nd”.36.percentmehn aerodynam~c chord, and
f“..ane-quarterpowen. .. .. .....“

.. .
..~lie.mesls~ticeWas measured for the.camplete model

at gro.qsloads of 61;5 71.5 and 81.5 pounds.with the
cen”terof gratity at & percent me:anaerod~amic chord,

..anelevator deflection of -10°~ and..qeropower. The
windage tare of the towing gear wds deducted from the :..
me”asuredresi”staqce.. . ..” .. ...

. .

RESULTS AliDDISCUSSION. “ ~. ... ..

The trim limits of stability sre plotted .agai.nst
(A Is the load on the water,

@2
pounds, and V Is the speed,

fps)in figure 5. The range of stabie trims-varies from 3°
at speeds just beyond the hump to 50 at speeds near take.
off. This range of stable trims Is less than that obtained
for models with conventional length-beam ratios.

The difference between the upper ltiit, increasing
trti, and the upper lliiit,decreasing trim, is approxi-
mately 1° at high speeds. This difference is approximately

.:.theseineas that obtained fo~ other mQdels with deep steps.
... .

The.variation In trim with sp~ed for-take-off at
ptisitionsof tti cpnter of’gra+ity from ~.to 36 percent
mean aero’&namic chord’Is”shown in figure “6. The trim
limits of stability are also included In this figure.
Sm.mnaryplots of the maxiqum amplitude of porpoising .

.(obtained frcm data shown in fig; 6) me presented in
figure 7. With a gross load of “.61.5pounds and a constant
elevator deflection of -10°, no .por~.lsingoccurs at
positions .of.tQ.ecenter .o$’gravity between 25 and
28 peroent meaq abrodynatpicchord amd porpoising does
not exceed 2° amnlitude “atnositions between’& and

.32 percent mean ~erodyn&qnlc-cQord, With a gross ioad of
1:5 pounds, this range.is sli@tly reduc6d.
of stable positi~qs @f %he ceiriterof’gravity!, ..

The range
for. . .

..

I—- ..--—- . . ..—- -— . . ... . .—. .-.-— . - -. .
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model 203C-1 is about
tested”in the Langley
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equal to t~~. for other models
tanks. .:

Reoords of the v&?i~tion of tr&”’-anddraft ldurlng
landing are presented in figures 8.and .9...Although the
model shows a s~ight tendency to skip at high trims, the “ “
motion is not violent and the landing stability is con-
sidered satisfactory.

The curves of total resistance and trim for model 203C-1
are presented in figure 10 together with data for a &-size

model of the XPBB-1 at a gross load of 64.5 pounds, #%?er-
enoe )4..The hump trlrnfor model 203C-1 varies from 9.2°
at a gross load of 61.5 pounds to 10.4° at a.gross load
of 81.5 pounds. Both the hump tr~”and resistance “are
lower for model ?03C-1 than for the model of the XPBB-1.
Unpublished results of resistance tests of model 203A are
in good agreement with those of the XPBB-1. The difference
In hump resistance of model 203C-1 and the model of the
XPBB-1 Is therefore attributed principally to the rela-
tively low trim obtained with the long afterbody ot
model 203c-1.

Observation of the spray charaoterlstlcs of model 203C-1
indicate that the spray in the propellers and on the flaps
IS slightly greater and the spray on the tail la slightly
less for model 203C-1.than for the parent model 203A,
reference 1.

. .
J

CONCIIJDINGREMARKS

.

The tests of a dynamic model ”witha forebode”length-
beam ratio of 5.2 and with an afterbody length-besm ratio
of 4..7Indicate’tluitthe range of stable trims is less

“ than that obtained for models wtth conventional length-
besm ratios.

The range of stable positions of”the center of
gravity is about equal to that obtained for most models .
tested in the Langley tanks.

The landing stab~llty with a “depthof step of
13 percent beam is satisfactory.

.
The hump resistance and trim Is less than that of a

model of’the Boeing XPB3-1 which has a forebody lepgth-
beam ratio of 3.6 and an aftetibodplength-beam ratio

....*
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Or 2.7. This difference is attributed to the decrease in
‘-ttiimobtained with the long afterbody.

Langley Memorial Aeronautical Laboratory
National Advisory Committee for Aeronautics

Langley Field, Va.

REFERENCES

1. Olson, Roland E., and Bell~ Joe W“-: SPraY C~racter-
istics of a Powered Dynamic Model of a Flying Boat
Having a Hull with a Length-Bemn Ratio of 9.0.
NACA AT’?1~~.u=q, 19!s.6.

2. Truscott, Starr: The Enlarged N.A.C.A. Tank, and Some
of Its Work. NACA TM No. 918, 1939.

3. Olson, Roland E., and Land, Norman S.: The Longi-
tudinal Stabiltty of Flying Boats as Determined by
Tests of Models in the NACA Tank. I - !iet-hodsUsed
for the Investigation of Ion&ituciinal-Stability
Characteristics. NACA ARR, Nov. 1942●

~. King, Douglas A., and Xas, Newton J+.: Effects on Low-
Speed Spray Characteristics of VEriOUS Modifications
to a Powered Model of the Boeing XPBB-1 Flying Boat.
NACA ACR No. L5F~7, 1945“

.. .

.

I —



TABLE 1.- MODEL PARTICULARS - MODEL 203c - 1

Item ... Model 203c-1

Hull:

Beammaxlmum, in.... . . ... . . . . . . 9.8
Length of forebode, in.. . . . . . . . . . z

?4
1.0

Length of afterbody, in. . . . . . . . 6.
Length of taj.1extension, in: . . . . . . .

!$
19. ~

Length over-all, in..... . . . . . . . . 116. 5
Length-besm ratio.... . . . . . . . . . 9=9
Type of step . . . . . . . . . . . . . .. Transverse
Depth of step at keel, in. . . . . . ; . . .
Angle of’dead rise @t step, excluding
Excluding chine flare, deg . . . . . . . .
Including chine flare, deg . . . . . . . .

Angle of forebody keel, deg . . . . . . . .
Angle of sfterbody keel, deg . . . . . . . .
Angle of sternpost to base line, deg . . . .
Angle of forebody chine flare at step, deg .

Wing:
Area, sqft . . . . . . . . . . . . . . . .
Span, ln. . . . . . . . . . . . . . . . . .
Root chord, in. . . . . . . . . . . . .
Angle of Incidenc&, ”deg
Mean aerodynamic ohord, M:A:C: ● ● “ “ “ “ “

Length, projected, in. . . . . . . . . . .
Leading edge aft of bow, in. . . . . . . .
Leading edge forward of step, in. . . . .
Leading edge above base line, in. . . . .

Horizontal tall surfaces
Area, sqft . . . . . . . . . . . . . . . .
Span, in.
Angle of st;b~l~z; r”t; &&” c~;d: ;e~ : : :
Elevator root chord, in. . . . . . . . . . .
Elevator semlsp&n, in. . . . . . . . . . . .
Length from 25-percent M.A.C. csfwing to
hinge line of elevators, in. . . . . . . .

Height above base line, in. . . . . . . . .

Propellers
Number ofpropellw?s. . . . . . . . . . . .
Number of blades . . . . .. . . . . . . . . .
Diameter, in.
Angle of thrust”&~ ;O “b;s; &e: ~e~ : : :
Angle of blade at 0.75 radius, deg . . . . .
Clearance above keel line, in. . . . . . . .

1.28

15:;

z
.i
.2
0

18.26
167.65
19 ● 20

4

16.48
43.04

8.0
18.34

3.33
51.6
-4

3.:;

~~961&
●

2

19.3

i
9.9

.
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FIGURE 1 .- MODEL t?03C -J. LINES W HULL.
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Figure 9 .- Model 203C-I. Variation of trim and draft durinq Iandinq
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Gross load, 81.5 pounds; l/4 power; flap deflection, 20°. -
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Figure 9 .- Model 203C-I. Variation ;f trim and draft during landing.
Gross load, 81.5 pounds; 1/4 power; flap deflection, 20°.
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